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A lithium secondary battery comprising positive and 
negative electrodes both capable of occluding and 
releasing lithium ions, and a lithium ion conductive 
material which contains a compound of formula (1) 
exhibits improved characteristics including 
charge/discharge efficiency, low-temperature 
properties and cycle performance when (a) only one 
substituent group of R1, R2, R3 and R4 in formula 
(1) is alkyl, (b) the negative electrode-constituting 
material partially contains a carboxyl or hydroxyl 
group-bearing compound, and the lithium ion 
conductive material contains propylene carbonate, 
or (c) a positive electrode active material is a 
lithium-containing transition metal compound, a 
negative electrode active material is a 
carbonaceous material,; and the lithium ion 
conductive material contains as a non-aqueous 
electrolysis solution a solvent mixture of propylene 
carbonate and ethylene carbonate in combination 
with a chain-like carbonate as a low-viscosity 
solvent. 
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02143605.3 $1 ft\ H ^ »1/4K 




(i) 



( 1 ) t> n # 0 iU R\ R 2 , R 5 fc ft*^*)*.***.*?* 1 ~ 

J^&*&3£^SM8#iS^^ 50 

(ESCA) *f$&Lft>\ky7j%&&frjfrl$, 7LHr%L#l 2p 
4iL*tf- 168~ 172eV^/SJ. 

3, ^^#^^-1^2^^^^^^,^, *t-t;£ ( 1) 4Lt3M^ 
4&#^f&^£^-?-#.i£ ( LUMO) tt$^-#.itfe f % + 0. 005- + 0. 07eV. 

4. fel^]^ 1 ~ 3 f ^-^^rt^^^t^, * + -h£.(l) 
*.-*4fc£*#,' R\ R\ R 3 fc R 4 1 ^ 2 

5. *JR**#J-JM^ 4 ^t-t^ ( 1) 4L-*Mfc^4fr, 

6, #M*l^J^-*. 4 ^ 5 ^--f- fete 
*Uft*T». 4Ufc.2.|l£i5ft. Y-T^BI, 1,2-— ¥*Uk&;»;, 1,2--=- 

^^#^4^^0.05-50^^^^, (1) 4L*W-ffc^#.. 
A^tfjlt^fyi, xlAL 4-f^-l, 3, 2-~4.&9&&<*-2, 2-=-|vfc#^ 4- 
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02143605.3 U M S * 45 

8. 1~3 t^^W^**'. *t^*-t«. 

9. *JR*Li«**. 8 #M£#fcL^*.fc>fc, * 0. 01 - 30 >t*%#r-t- 
^ ( 1 ) Jt7jctf 

10. *«*UN*45. 8 * 9 J9r**&^*L%*., ^tWftM 
0. 01 ~ 10 # « Wfc^£***4fc^#. 

11. ^m^J^-^8-10 +&H—*0r&.tfl&.~ *tf^ 

12. 1~3 ^#P&6$4£1^- £t 

13. 4*jHUt$]£>£. 12 #r^tf4£J^ik*b, *tWM3t6^ 

-Mt^^-fa-WMH*****^^-?- 20%, ^ jL**Ufc*iS»^* 

14. #J**l#0**- 12 ^ 13 #r^#4£^*%jk, *t*Mt#*M** 
lfc#tf4M&tfsfaJ^lHb^St^*^ £ 20-80 

15. *JR*LiN**. 12-14 t^^—^^r^,^^— 
^#:4^^^.g|25X:Bt^^ti^^:^ 1.0 mPa-s j#T. 

16. &M.tiL#\gr$L 1- 15 t^^T— *%fir&&lU~ &t&& 

17. ^,»&*U'JJM^ 1-16 t-fH^— #0r&#l4gL~ £t#H& 

# jL*L*&5L-|«^ 25%#T, ^ JL^^^^Jt^^^JL^^t^^-^^^ 
#UtLitj-J- lmol - dm" 3 . 
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02143605. 3 



u m 's #. 4s ^3/4^: 



19. *JR*L#J** 17 ^ 18 /9j-i£#4£~*%&, *t-%^*«&jt*L 
4M&®^#^£4bjf *.^*>& 20mg/cm 2 # Jl. 

20. 4SrJ».;M']^£ 17 ~ 19 ^#p&#4£-^- 



JiiU 1) t, niifOil R 1 . R 2 . If^R'^JM^Jmtf'* 1 ~ 

5 *4&#^-***t&, 

*&JL**i2lT (a), (b) i£, (c) t#*T— 

(a) ( 1) 4L^^4«rrt* R 1 . R 2 . R 3 ^ tf/M^ttWt&t* 



22. 21 /?fri£#4&— ^-t^-t^-^ (1) 

R\ R 2 . R 3 ^ R 4 1 Xt-M 1 i 2 ^^4. 

24. #JR;Mfl:IMt21#i£**^*»fc$fc, *tiMl^4Mfc#;*/M*tt 




02143605. 3 



U M m * # Jg4/4M 



( 1) 

26, ^,m^3^25^^^^^%^, 
ydtiiif - lmol - dm" 3 . 

27, 25 il 26 ^r^^^^-^^,^, *t Mm&tfJ 
^&^&&tfi ; fc>\k%iJfc% t i $ J k&. 20mg/cm 2 »&Jl. 

28, #-m*L^J|-^t 25~27 tteft— ^^^^^^ 
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02143605. 3 



Jgl/445l 



— LiCo0 2 , LiNi0 2 , LiMn 2 0 4 ^;$>ft^^4£#i± 

^^L^^^^gg^:,* ^ ( #j 37X: ), &^^iSL^i*i^^^TMEI 
49X3), ^iKit^JB^Jl^ftJMJt^T, «JL4l« JL**§ 
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02143605. 3 



n m V 312/4431 



#^*J. #*f-f- 11-73990 -f^lPLt^ A— *hto, ^^J2.^^.ia^gg^ 

# 7T ^ $L ^ gg ^/Sf . 

2000-3724 ^t^^, 1, 3-ft*$$Lftm%> 1, 4-T^g£ 

##RHUL ft ^ # ^ . 
(high-rate) ^#,S#^^4fc, IffeiliUtftflMtttJttt. 
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02143605. 3 



« W 4? Jg3/44;H 



(1) 4fc^#4L^*^. 

£i»T4Mf: (a) (1) R\ R 2 . R 3 ^ 

R 4 ^^M|.tXf-^4 *.4f (b) G%*frL¥i%WlhMM 
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02143605. 3 



IB m =f5 




(jMD t> n#0iU#«t> R\ R 2 . R^R^'J^M^^iM" 
5 *^^***UL ) 



( 2 ) Jiife ( 1 ) «94K-=.*fefe, /8 fc^;fe>fc#^#&- ( ESCA) *f 

168- 172eV^fBj. 

(3) _Li& (1)^(2) #4£-^#_%>fc, *t-t^ (1) 
^^^^^^il(LUMO) ^^^iltfe, # + 0.005~ +0.07eV. 

(4) J-*£ (1) ~ (3) #4*:=-*.%*., *t-t^ ( 1) 4l 
**$4fc^4fr, R\ R 2 . R> R 4 1 X t-M 1 4 2 ^^1-. 

(5) _Li& (4) #4sl^;*l&*_,, #t-t£. ( 1) jL^ttfe-^Mr. 

(6) Jii£ (4) <M5) t#4£~^&, ^-t^^^^-?-^^'^ 
g£.J-Tg^ v-Trt». 1, 2--^*p_M^*^ 1, 2--=- £ 

##*%*f«/M" 0. 05 ~ 50 # Jl£. ( 1 ) 4L^«^ib^#. 

(7) _fc.it (4) ~ (6) t-frfr— *t-t* ( 1) 4L 
*F**4t^4fr, 4-VJt-1.3 f 2-— |t#wft*flh-2,2---=.|l4fc#i|b 4- 

3, 2-^#e?M.^-2, 2-— #L4fc4frt*A^— 

(8) Jti£(l) ~ (3) t4-H*f— #4&— 2fe.ifc>fc, 4tt#^J-iiL£*L 

(9) _k-£(8) tfi4&~ *t^*0.01~30**%W-t^(l) 



02143605. 3 



itt m 45 JH5/44K 



(10)^(8)^(9) *t^"*«&H*^0.01-- 

10 j£*%f*^&&«*4^#. 

(11) Jii&(8) ~ (10) t^^— *t#N&#£ 

(12) _hi£(l) ~ (3) t*H»f— *N£— ^t£M4Mfr 

^j&SI^Ji^ (1) ^4fc-^#**fc*fifc. 

(13) -hi£(12) ^^^fc^, ^-t^^^S^^*^^^^ 

(14) Jlj£ (12) (13) tt£U^&.tk$fc, ^t^f^^^-^-^^-Sl 
#4M**3te#-F4^i&£^#J ^ 20- 80 

(15) -tj£(12) - (14) t&ft-ftU^-XL&Pib, *t^« 
#.^S£gH 25X: *J-fi$#<&$4b& 1. 0 mPa • s 

(16) _ti£(l) ~ (15) *t*>&^#- 

(17) JlJ£ 1~16 t-frfr— *N*— ■# + JWttiE*L«JU* 

(18) (17) #tW^#*fc)M>&>^it8-f 

lmol - dm" 3 . 

(19) -bi£ (17) A (18) *t-^^^-£^^- 
^^^^^.ji^Jt*,^ 20mg/cm 2 til JL. 

(20) _ti£ ( 17) ~ (19) t&H-W4&^*L%>}&, jLM&&#3$. 

(21) — #4£^;*Lfc&,, &^i$^&M&fck&%^SLfafy%%L 
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02143605. 3 



Itt m & ^6/44^ 



R 2 



p1 (CH 2 )n r3 



I (1) 



•R 4 



O 



(_h=M 1) t, n^Oil #«t, R\ R 2 , R 3 ^» R 4 ^***^*.*^* 1 ~ 
5 >ML*-J-*$*UL ) 

i?&JUMr«T (a), (b) (c) f&H—WB.&'' 

(a) jfc^, ( 1 ) 4L^4b£»4frft R\ R\ R 3 ^R 4 4^^Ml-t^t 



(22) Jiit (21) ^-t^-h^iC ( 1) &-fctf]4t&%>, 
R\ R\ R> R 4 1 i 2 >h«f ^3^1-. 

(23) -hi£ (21) tfj4SL~<£&}&, 

(24) .hit (21) 6^^^^%^, &tJ£.tSL7£>&L$hJft£L&Utfjit$L 

(i) ^m^^n. 

(25) — #^^^L*,^, JL^fiMSL ^^#^^/sfjt, 



(26) Jij£ (25) *tW**#*fc###.£*-f 
lmol - dm" 3 . 

(27) Jii£(25) iM 26) £ t-^^^-^*l#4 

li 



02143605. 3 



itt m # M7H4W 



&fafcfbft.\k%,j%1^^& 20mg/cm 2 >X_h„ 

(28) -hit (25) ~ (27) ^>g:&£M« 

mm 2 B-l-B-3 j#J3LB-8~B-10 t> 200 7k.$k$£Jztfj 

It® 3 ^L^£/8 SBR <#%^T CMC ( J?#^;&fc2fc 

200 ^JftMPdHMt 60 ^ * * ^ S . 

ItS 4 ^^-fcJfl PVdF #%^T CMC ^* ( Jf *%), 

200 ^» J^iflU^^EI tfj&&&£im. 

mm 5 4^M*£4Mil B-l B-l 160^^^^^^^^^ 

m. 

ItS 6^^M^;$fcfl| (C~ ) fr&J&W (C~ ) t, - 10TJT lC^c 
k&ifr 25TC -f 1C ;&%^*^ML^&^#'fck, m 2C ^ 0. 5C itfcig:* 
^ris^ * # m o 

mm 7 ^A^^^^^M^^u^^^^0A^jM-m,^r 

ESCA ^Nfrt S*H$&^,®. 

It® 8 ^^^##^^^r>6-^^*l^#^^^^^^^Milt# 

EscA^#t s^&j&m,m. 

mm 9 E-l ~ E-5 jSjffrjR-W E-l £^#;&fci&^T;&*k 

^*#&i£®. 

It® 10 j£>M*&*#l E-3. E-5 ZLXfmW E-l #;5£%&i%® 
It® 11 Jt4L^**« E-l ~ E-5 jflUI-M E-l ^-^-SlT lC;&fc^ 
*tftiSji£®. 

It ® 12 On 25 1: T £iM«l E-l &.*kWM E-l&)zk*L&m i m. 

mm 13£4bF$**l E-3. E-l t lC#*MM£fi$**fc 

®. 
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02143605. 3 



1ft m 318/4451 



mm 14 &$L-&z$!&w e-2 %>#m.w e-3 

W@ 15 jkb&fe&H E-6 A***! E-4 t**A.«l*^*L*-*-* 
mm 16 E-6 A^-m^J E-4 

ItS 17 ^^^^^Jt^^*, it^LRfc^-T 1M &tfut ( 
E-6) J§ 1.5M4JML (^MJE-5) 

»W 19 JUL^**« E-7, E-8 JUJ-J*W E-7, E-8 tfifcfc&^MHt 

20 &$LiF%&#i E-9 E-9 t*feiMMH£#ft*fcB3. 

mm 21 JbM**#*l E-10- E-12 *>*JR*| E-10 ti£fc^4Mf 

22 ^4L^*tJ&#i E-ll ~ E-12 tifcfc^MMHttffclfcffl. 

2a 

2b AfejHMfr'Jt 

3a J£^^^ 

3b JE48.&4MfirJf 

4a 4a 

4b mfc*L&f-J%4b 

11 &jtM&tfi%%iM 



13 



02143605. 3 



itt a M # 



■i«»JL**«T (aX (b) M, (c) 

(a) jibiC. (1) >M*4fc^4fr*$ R\ R*» R 3 #* R 4 -M^JMUS-1*,R 



1 ~ 5 

tfT sfc-hiC ( 1 ) 4L-*ti4b&&ik4t9W, & ( 1 ) f n ^ 0 & 1 

R\ R\ R a s^R'^4L**JI^*l-5^4gL*^iUt. 
£,(1) (CIU 4a«fci£n=0.. 

R\ R 2 , R^R 4 ^***.**.^, **l-.5^, #JW*1~3>MLS 
,?&JLR\ R 2 , R 3 ^R 4 t^.^2^, #35»J^.3^^-L, jtftife 
^Ai,|if. *^, #^R J , R 2 , R 3 ^R 4 ^^^, ^T^lllf 

*t^T^; R 1 . R 2 . R 3 ^R 4 t^T^^T-^ 




(i) 



14 



02143605. 3 



U m # £10/4451 



##A<l)4t^tf*4Mfc^#, l,3,2-^fl*W*.* 
«fr-2,2-~*.4fc#, 1,3,2- ^fL*w*.*tf--2,2-J=-JMfc#N 4-^*- 
-1, 3, 2-^f,^wM4-2, 2-:=.*.4fc4fr*» 4-2,^-1, 3, 2-^&e?« 
«^-2, 2-— JUfc4fr*. £ t^t* 1. 3, 2-.=4l*W*.**-2. 2--=-<Mfc4*. 

( 1) 4L^4fc^*«0 ;te*fr-f##-ifeAMNfci&£ 0.01-30 
#*%, Jt^l~10^*%, #*j*3~7 

#L«*^T, *i*J-%*L*WHt&£ 0. 01 ~ 30 Jt*%. itftsfc 1 ~ 10 J**%. 

;MLflt£**^4Mr4L»i*i** (1) 4fc-Mir#Att**, 
ESCA ( Electron Spectroscopy for Chemical Analysis: 
jfc4b#^*r) &-*b& £ #L*£*Mfr Jf 3t*f Bfr , S ic^: 2p 

i£tfj$L^4&&fitT 168~ 172eV4LI«J. 

U ESCA H S A* 2p «F^ft#«&*.*.«|-*t-fJiSiafc»rt«*^T, 

jMLfl t *M ( 1 ) 4L^^4fc-#-«r., LUMO ( Sfc^jSL^Tfe^ 

&£Mfci£*t-F + 0. 005 ~ + 0. 07eV, £Jfc&!kT + 0. 006 - + 0. 066eV 4l 
ft. *&JL*t*HOMO <4t*e.£4^-4Ut.) , 4*4UUt4Ht*4lM!. H^*t 
-f -11- -12eV4LW. LUMO HOMO T«^j!t^«*^L#***.. 
i^LUMO &£&&1^t$£&Ki*5 8t, ^>fc%AfJSr«-*m^)tf^it* 

— Ji* ( 1) 4L*4fc^4frft# R\ R 2 . 

#*^*^ife4MMr** 1 te*'. ifc#K4K*^*%4MfrJ*+<MrTA (2) 
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02143605. 3 



u m v mu/uM 



R 




(2) 



j&*K (2) ^^GHc^^f"^ (20^C X f^(i:^)TJ. 
>&4M£&, tUj^^fc^Jt^W-^. ftMJtm#im&tfj 1,3,2- 
— W&*«!&-2, 2-^^^r^f'^.'t^T^L)l|#-, ^-f ^^#^J 

^^-f^, itf*^ 0. 3 jf*%# Jn#*^. ^jfc^Btb, ^(2)^. 

300ppm>*T, #»Jj1 100ppm>aT. t#*M^51& 

>^TIt^ (2) Jt^#>fc^4»#iM, (2) tR-^M ( 1) t 
**R\ R 2 . R 3 ^R 4 1SIX, ^1^2^>f^^^. R#.i£#£tS-, 

(2) ^^^>ft^, *J>X#ifc#l:fc» 4-^^-1,3,2--=-^ 
«?*.£*-2, 2-^%.fc%i%> 4-6^-1, 3, 2-— ^B?i^<!^-2, 2-^fUfc 

^ (2) #^#*&j§f;f#,i££ 0.05-50 

^■*%, 1~10 >^*%, 3-7 >^*%„ >&^iM3L 
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02143605. 3 



n W ^12/4435 



*^*tt#^T, ;fa*ti^*l###.&£ 0.05~50;f*%, 1 ~ 

10**%. 

-t-1&&&%^ #L *U&J|*L (2) 

t^^^^s^^-t^ ( 1 ) &-*mt&%i. 

#^flH.^4fc^#, i=L|L£,8fc 
4SL CM*. JMM*. Jt*^?4UU*4l^JliUl4fciMF. 
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02143605. 3 



U m ft JH13/445T 
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02143605. 3 



n m v nwim 
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02143605. 3 



ft m H15/44M 



ft. 

##4MSdt**i, <t5fc25T;T#'lt**T| *t-f l.OmPa -s BtT, # 
#m&*tT 0. 8 mPa ■ s #T. ^T^itf* 0. 5 mPa • s iti±£ 

JIS Z 8803 €#JtiUfr&» alJfctt. 
(DMCX ^^T^i^(MEC). ^Lgl-^&gt (DEC). 4Ufc?ft&, ^^.^ 

4±1K4L*Lm4-i, te*$-f&&~&%]& J g:fci&& 20-80 3Lfc 
60-80 

#*W*f«i#ft, «*»-«r«#-ib LiC10 4 , LiPF 6 , LiBF 4 , 
LiAsF 6 . LiCF 3 S0 3 , LiCF 3 CF 2 S0 3 . LiC ( CF 3 S0 2 ) „ LiN ( CF 3 S0 2 ) a , LiN 
( CF 3 CF 2 S0 2 ) 2 . LiN ( CF 3 S0 2 ) ( C 4 F 9 S0 2 ) $» LiN ( CF 3 CF 2 CO ) 2 

«ttiifcttt4ft*ML #J&0.5~3#fc%/fh «tJfc 1.3 ~2.5^ 
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02143605. 3 



tft m 45 & 16/4431 



&&Wfifc&*&&fr&&4&nTtfj£-faft'lk%>J%, LixMyOz 
( M $Li£— ##Jiisb&<£r,&7b#, x A 0. 10 < 1. 10) &-&#}&m.it 

LiCo0 2 , LiMn 2 0 4 , LiNi0 2 #* LiV 2 0 4 ^. 3LgMbto&jLtti-+ 
1 ~ 40 *UMl;£. 

(MCMBX tffl*M&*flMMCF), AJl*. %¥>%$tfK>& 
#;£i&4M»(002)i5filfiJK2& 0.335-0. 380nm 6$/oE£j£.E. *t> (002) 

yx&M^fam^%}jfctf}%,&y, #-f-ja*fc&4t& i~3o 

^*^lifc»4MMr^*fe*W#JlkJL«^ 



21 



02143605. 3 



Tk m 45 % 17/4431 



= 80 ~ 94: 2~8: 2 - 18; ift £ *tt-£H$* ±tbiffc&tkfr]% 
®J%: &*>&M: 4*££#1 = 70~97: 0~ 25: 3 ~ 10. 

###^J, f^t^fL^T^ft (SBR) ^fM*M^ SH§»& 
(PVdF) ^#Jtlf##K ^JL^Bt^T^^^.^^^ (CMC) 

>W*, #&>£ig-:&. gfcisMf* |£j&->&-* 7J%t&^ &ifeWt\>yk. 
|SL. 

#]#fc*L SM^A4fc**f- 50-400 IMt&ffl 

ft. 

ft -ffc&*t1"l0 mg/cm 2 ^_t, 

#*l4tafe*-f 12 mg/cm 2 )tfjL. tf&JLfc&ftftMfm, ^^^300 
mg/cm 2 ^;^ 
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02143605. 3 



% W 45 ^18/44^ 



it50 4M*%, Jt#.x& 60 ~ 99 4Ms%, ##]>ffci&80~98 4M*%. 

#;$^4Ei^6$JL#Jk, «*»*»Ji*M£, ^>^&LiC10 4 . LiPF 6 , 
LiBF 4 , LiAsF 6 . LiCF 3 S0 3 . LiCF 3 CF 2 S0 3 . LiC ( CF 3 S0 2 ) „ LiN ( CF 3 S0 2 ) 2 , 
LiN ( CF 3 CF 2 S0 2 ) „ LiN ( CF 3 S0 2 ) ( C 4 F 9 S0 2 ) ^ LiN ( CF 3 CF 2 C0) 2 ^&& 

%>ft%L* 4&gLtfj$LJ$L, i&lNfc&0.5~3#fc/:fh 1. 3 ~ 2. 5 

WLML$L%L&%i >fci& 5-100 $bfi, ^ffci& 5 ~ 60 # 
10-40 

WftilW^lfiliM. JIS-P8117 *Jfc 
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02143605. 3 



& m =8 B19/4451 



^^■^m^m.^A^j 5 ~ 2ooo *>/ioocc 5 ~ 100 m^^^ 

i?&JL5£T^^:^#^-f- 9-219184, 2000-223107 #*#^f- 

2000-100408 ffMt^t^HE. 

^je&^, ®tt, &&mtt&mW[mMM-&VLi&*tT s~ 100 

tiL£&%, ^^AtfifcWfX 40-90 j^* 



24 



02143605. 3 



& m 45 j£20/443l 



iM&L**JE.#t£ 1 k#- 3a ^iM^'feM^-g^g- 3b, %*L4USJ*^TfiiJ& 
Jf/iMsy H*/*lfJf/i£*L/*lfJt/|l*L^>ft*. 'T-^ 

&#^MiU3##Jl!t, ^^PVdF^, ^^^^#^-*^isjla^, *p 
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02143605. 3 



1ft. m 4S &.21/44K 



^£>5.fe:fefl#ftf- 50-400.**, 80 ~ 200 4MU 

£/dm 3 . 

Tia**^*.A)«:^i«*.jS.T. «ijtM*JUJ^sMHWt« no% 
#_h> ##J4l 130%# Ji. *-tfll*Jut*|fc-*.Jt^ 300%«T, ##1^250% 

###i&tiMmJt 4t^M|A« (LiPFeX LiC10 4 , LiN(S0 2 CF 3 ) 2 , 
LiN(S0 2 CF 2 CF 3 ) 2 , LiCF 3 S0 3 , LiCF 3 CF 2 S0 3 , LiC ( CF 3 S0 2 ) „ LiN(CF 3 S0 2 ) 
( C 4 F 9 S0 2 )LiN( CF 3 CF 2 C0 ) 2 , LiBF 4 ^ LiAsF 6 ^F, ##] LiPF 6 ) 
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02143605. 3 



t£ m 45 H22/44H 



%A4ti?Q$Lj&*%, g-lim^&T 25%yJ>T, 4£&2Q%VJL~f. 

(^rM^>^-Mt^#Jt^x^^^^)D xioo 
^BttfH.^, 150~800^-&A£iML;&-„ 

23 *^/^^r^^-t, *_fc-I<Mj 300 *£/^>£iML;£. 
#&/dm 3 ##UlT, 
I 1 

##iE-^l^#^^^ LiCo0 2 ( 90 M4sH> #^%J^]J*m&.I§U 6 
fryF&QMM&J PVdF (4 i&&fcft%SLt8L&%], g( N- 

^J.-2-«tb^^#^^J#*^^J^^. Al ^JijiMr 
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02143605. 3 



% m 45 ^23/44^ 



PVdF ( 10 * *>ffr ) ^Hbfc N- V Jt-2-**«lW#*^#*^|t« AiR.*. 

fclfifciX4l*£ff*4ftMI, &L l#*/dm 3 ^LiPF 6 #^^>t, *i* 
7 *^T£M*J# 4-*p^-l, 3, 2-— J^wM^-2, 2-~#t4t4fc( 5 




fclf,f, «.4L**ifclfifc, £itJ&4*MLifeafe.;S. #A44MtMSA4 
C ^*fc#!l A-23 

#^r*<f«.^T^ 75 i^®** 25 4M*%6$4Ufc£&ft 

ft£HM&ttife$*aM9 t. ^ 4-^^-1, 3, 2-^fl&«?*,*«!fr-2 > 2-— It 
ft#(5fM)«At)lf^jli^, i§£ifc#|A-l ft##J/kTfc$&. 
C&feti) A-*] 

'fMrfclftftlfcT^. 50 frfc%tfj$L&&i£im%> 50 -fMs%6$3£SfcjE&8& 
AttA^Hl t> $&lf 4-^^-1, 3, 2--|,^i!9M^2, 2-— |L 
( 5 f f # ) ^] % ^^M^ ^t^K mt&W A-l I§)##]ilTfc&. 

* T If ft**) $ «*4t&*. ^ « t *lf 4- 1, Jt-1, 3, 2-— 

*.&W*.*fr-2, 2-^%M ( 5 «A4&lf jftJ&4fcJQ4L^h, i§ £ 

**l A-l ^I#*J^T%>fc. 
C^^JA-53 

##fclf>&l&T£ 70 30 4M*%ft4Ufc&ttft 

^HW t. *lf 4-^^-1, 3, 2--^H&wM»-2 f 2-— JMfc 

# (5 *J*%|faUHU84L*K i§&;fc*| A-l H#*iAT*3fc. 
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02143605. 3 



n m 4? H24/443I 



&&*-2, 2-r.|L4b# ( 5 4l*h ^ £*fc#'J A-l IW^J&T fejfc. 

c*3\m#j a-2} 

«#)^*K ^**-wa-i s#^MAT**.. 

CJfrjRlW A-3} 

(5tft) -^^^4 A-l IS]#^J^T^^ 

C*h«H*I A-43 

J&7# 30 ^%^^.JE^fii^ 70 

*fr-hi£&$fc'W A-l ~ A-5 vZZLtfmW A-l ~ A-5 £ 25"C ifr 

0. 12A (0.2C) ^1%^T, ^^,^jL^,>ffi.4.2V, 3. 0V 

TStttl jLz£*LT%%t. W<£ffil£{£i3L%L*L%L^, 1C 300 >H&££ 

A-l ^t. 



29 



02143605. 3 



U m 4$ Jg25/443a 









4K%> 


300 

Jr-^#^(%) 


£*fc#)A-l 


4-T*--l, 3, 2-^*.#W 


PC: 100% 


89.0 


96.5 




&«£»d-2, 20 








A-2 


4-T ^-1,3, 2-— 


PC+EC(3:1) 


89. 7 


95.8 




M-«d-2,20 ~4Mfc4fr 








£;&#J A-3 


4-T&-l,3, 2-~H#E7 


PEC+EC(1:1) 


91.6 


94.0 




&*»^2, 20 ~ipUfc$/ 








A-4 


4-^^.-1,3, 2-J^|L^W 


PC: 100% 


87.6 


97. 7 




^"fr-2, 20 ^-%4t%J 








A-5 


4-fl--l,3, 2-— |L^W 


EC: DEC (3: 7) 


92.0 


93.2 




iL^»^-2, 20 ~J^4fc4& 








*b^#J A-l 


1, 3,2- — 


PC: 100% 


88.8 


91.6 




-2, 2-^$.4t& 








tb^J A-2 




PC: 100% 






A-3 


1,3-^^^gg 


PC: 100% 


78. 1 


85. 1 


*b^#<I A-4 




PC: 100% 


56.9 


69.8 


*b|£#J A-5 




EC: DEC (3: 7) 


88.2 


85.7 


^tPC: ^^it^St. EC: 


DEC: 







A-l ~ A-3 t. 3, 2--|L#wM-!h2, 2-— 4Mb 

^#4ML>fc&. A-4 # 3, 2-^1,^^1,^-2, 2-—*. 

«^TM#*ML A-2 ~ A-4 1fi'fcfa%W&$$-1&*&fr, 

A-l # 1, 3, 2-— #t&e?£.*»fr-2, 2-~^fc4fc, &mwM&zk. 



30 



02143605. 3 



% m 45 HI26/44K 



^L#«ilir«JJ8«**:2*«(rT— **4CUtt. SBR ( 3 ^ffl-^lt ( 1 

jE#L***j#, LiCo0 2 (90 «#) ^JE*l^#Jt, *MU8Jl 

x ( 6 pvdF ( 4 ^ #*>&^, « 

1, 3, 2-— #.£w&*«fr-2, 2-~fUfc4fc( 5 
t%feWB-21 

*h -5 $it.*l B-l R#HW AT 
C^^B-33 

C B-43 

I*-#^^JLA>Si^A>wit>5.1.: SBR: CMC = 95: 1: 4(^*)fc)^ 
*h J§&&*! B-l B#*JAT%A. 
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U m V Jg27/443T 



fcjfrfa%Li8.Ai&&A/^ik£tg:: SBR: CMC - 96: 2: 2(f**b)^L 
*K M B-l m$f-MA7%.&. 

faft AA.i&^&: SBR: CMC=96: 3.3: 0. 7(**rts) 
4L*K B-l ^#^J^T 

l&#£&M/k:^^&y^i£;6.g.: SBR: CMC - 96: 3.7: 0. 3(f**b) 
C^^iB-8D 

&#^i£;5 .5 ( 92 ) # £ fa.ft*k%im*> PVdF ( 7 fit ) 

vfa^ 1 fft CMC N-^-2-nfc^)&Sf^-$c, ■*»] 

C^^iB-93 

^ %#L#i B-8 ft##]#T 
C^M&JB-IOD 

M %$LW B-8 T 

PVdF: CMC =92: 4: 4(f*>b) 

-5^M*|B-8 ft##JilTfc&. 
C^^4B-123 

J^#^*lla^>S.^^>^it^.I.: PVdF: CMC=92: 6: 2(f*>b) 
iL*K % B-l l^##]&T 

C^^iIB-133 

^#^*LM^^Aii^.E: PVdF: CMC=92: 7.3: 0. 7 ( ±* 
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02143605. 3 



n m 15 3128/4451 



tt ) 4L*K J* B-8 AT 

Bfe-#^*L&iiaL^il/^iSje*: SBR: CMC -92: 7.7: 0.3(«*b) 
-5 B-8 JSJ#iNj&7&ak». 

C ^;&#| B-153 

^#£&MA>&^A^i£:.6$: SBR: ^^pr^.^ - 96: 1: 3 ( * * 
>b ) M B-2 AT 

C B-163 

I&#$&^A>&^AAJ£:;&.^: PVdF: ^#iM* = 92: 7: 1 ( * * 
ft ) J? ^ B-2 ]*j##J AT fcab. 

C B-173 

&#&&l&A>^A>^i£;6.E: SBR: = 96: 2: 2(**ft) 

C B-183 

Rfe-#ft*Lfejaija^A/-itJ5*: PVdF: ^#1 = 92: 7: l(***b) 
^L*h B-2 1*1 ##J & T % Sfc. 

C B-193 

J^#^*l^B-^)S.^/^3t^.S.: SBR: *pjMf*Mh = 95: 2: 

2: 1 ( «*t ) 4L*K i§&#frW B-2 ISJ^H-JAT 
C ^^i! B-203 

!^#£;&^A:^A/^>5*: PVdF: Z^SMtfi = 92: 7: l(***b) 
J? ^;&#) B-2 ft ##] ATt^. 
C^;&>fc)B-2i:J 

J&#^;fOlA>&^A/-i£v6.I.: SBR: ^^^^^*: 
95: 2: 2: l(**«i)4L*h ^ B-2 l*]#*JA T fe*.. 

C&&MB-22:) 

J&#$&&A»£A/^be*: PVdF: &S£4»»i = 92: 7: 1 ( ± 

*Ms ) 4L*h H B-2 n#M A T <fc*fc>. 

C B-23D 
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^ B-2 1^ AT 

C B-243 

l^^MA^^A^i^*: SBR: H&## = 90: 2: 8 ( 
>t ) J? %%LW B-2 S#HW AT 

C^-hs^JB-13 

IfrttJQAifcS* (92«^) #£ft^4MMt, PVdF (8*i#) 
*JK^ B-l *L4L*K B-l ft 

##JAT%*k. 
C^M^JB-23 

C^H^JB-33 

C^JR-W B-43 

l£T##4ilMA^^A/o£^: SBR: T&lf - 96: 2: 2 ( * 

lfrTfe*i)M&**l«Ufc*rt», dm*** LiFF e #*Jf*i 

^ t^F^ 1, 3, Z-^^^wM^, 2-^fUfc4fc ( 5 
B-l fi*HHj&T%*fe.. 

C^M^B-63 

%1&1tilL¥tfcM, ^«#]B-4ft##JAT&&. 
C^-^!lB-8D 
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% m 15 mso/44w 



f&7 %>1%%L#l%-M&.$L&L&i*im, tiLft l#fc/dm 3 # LiPF 6 #jMi#J 

f& J ^fyfemfe ft] 4&M l#&/dm 3 ^ LiPF 6 #?£^#J 

&#^>&, l,3-ft***Lftm (5 **^) 4l^h, J^^sM*) B-l 

C*frJ&#| B-103 

*^#^-^-f^2^t. W*L&*L& 120mA (0. 2C) ^%,>^T^#, 

4.2V Bti£#T;tfc>&j£fc. A* t 3ttf.iS.5i 20mA 

120mA ( 0. 2C) T*£#;t&2Ui&, gfe&fe 3. 0V 

4>|Jf;#4M:,£. 600mAh ( 1C) Ti£# 4.2V tt£.fe&f&feil.£.fe, £ 
600mAh ( 1C) T£M# J- 3. OV H^^t, 200 >h#^J&^^t 
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T& W 45 



&2 







(**%) 




•-Mr* 

(#*%) 




200 &0I 
#*(%) 


B-l 


SBR 


CMC:1 


A 


100 


90 


94 


B-2 


SBR 


CMC:1 


A 


90 


90 


92 


B-3 


SBR 


CMC:1 


A 


50 


91 


86 


&*#| B-4 


SBR 


CMC: 4 


A 


100 


89 


76 


%%>M B-5 


SBR 


CMC: 2 


A 


100 


91 


89 


B-6 


SBR 


CMC: 0.7 


A 


100 


87 


88 


B-7 


SBR 


CMC: 0.3 


A 


100 


78 


56 


B-8 


PVdF 


CMC:1 


A 


100 


83 


90 


B-9 


PVdF 


CMC:1 


A 


90 


89 


87 


%%LW B-10 


PVdF 


CMC:1 


A 


50 


89 


84 


^afc-fcl B-ll 


PVdF 


CMC: 4 


A 


100 


88 


72 


£*fe-fc) B-l 2 


PVdF 


CMC: 2 


A 


100 


88 


84 


B-l 3 


PVdF 


CMC: 0.7 


A 


100 


81 


68 


B-14 


PVdF 


CMC: 0.3 


A 


100 


72 


54 


$;&M B-15 


SBR 




A 


90 


88 


83 


^^-1 B-16 


PVdF 


iS*MfcNa:l 


A 


90 


86 


90 


B-17 


SBR 


4MtNa:2 


A 


90 


86 


90 


B-18 


PVdF 


&&Na:l 


A 


90 


85 


91 


^afc-fc) B-19 


SBR 


&&Na:l 


A 


90 


88 


92 


B-20 


PVdF 


2>S£Na:l 


A 


90 


85 


93 


B-21 


SBR 


=-&&g£Na:l 


A 


90 


86 


88 


B-22 


PVdF 


i^fL£iSkNa:l 


A 


90 


85 


89 


l£*fc<fc! B-23 IP 






A 


90 


90 


90 


B-l 


PVdF 


- 


A 


100 




- 


B-2 


PVdF 


- 


A 


90 




- 


B-3 


PVdF 


- 


A 


50 


85 


79 


B-4 


SBR 




A 


100 


>P ^fe 


— 


*frj»#4 B-5 


SBR 


CMC: 1 




100 






*%&M B-6 


SBR 


CMC:1 




90 






*4-J£#4 B-7 


SBR 


CMC:1 




50 


$L >P j§fe 




^j-JR-W B-8 


SBR 


CMC:1 


B 


100 






sbM$\ B-9 


SBR 


CMC:1 


C 


100 


81 


80 


Xftft-M B-10 


SBR 


CMC:1 




0 


86 


82 


sfeife-W B-24 


SBR 


PVA:8 


A 


90 


84 


85 


4t A: 1,3,2- 




&&>g~2, 2-— 


4Mfc#K B: 


£«Ufc.JL&tiK C: 1,3- 





mm 2 4b£&*fc*l B-l ~ B-3 ~ B-10 + 200 2MUPJ&g.±-flfc 
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U m 45 3132/4451 



m&T, CMC ^* ( ^*%) ^$&;&&aUM* 200 <feL#^J&^*#:# 
mm 4 4bMfcja PVdF^i^T, CMC^*(>t*%) -^^ 
48 200 ffi"® 5 41^* 

#J B-l i§*tJ&#] B-10 160^ T#;Mfei&§HMl. 

^^^9tb, B-5~B-7#^^^^,. l&iA^il^*^^^l,3,2- 

$£.41 B-8 - B-10, i?feJ9;HHMfcJfr4! SBRfl**8r^#i>t, 
iUfcfeaM^Ji, tii&&mmibW&#ix$f&W B-4-B-5 

^f&jLtiitL. tfJGLW B-3 5&*^CMC, 4§ol&^PC^*#„ 

*W^B-4~B-5, JEiU^-rT^CMC ^ftiUfcJlJB^A, S-fij 

>taA^ B-10 ftrt^ft J&ifcfcat^Mfc. 
>^^^'J B-l ~ B-3, B-8 ~ B-10, mm 2 'tf*flULftft4- 

^^•J B-4 ~ B-7, m m 3 ^ 4 CMC *Jt*.4fc 

CMC^5il«%Bt, *JJ»*it^*^Jt», *LACMCjHASt«ilt#JP# 
*Wp##>. mK%, il^L^i" CMC *^M8>t-f-*S*^Ut^, .Ife***^ 

^^^^i B-ii ~ b-14 -Mrsi fw^iSj. 

stM-fcl B-10 ^&$L&&.i%m, l$$£&'&.tt&# 90%#jL^.J£.^g| 
tt£*MN B-l-B-2 J.. iftJLi£#160^;fa&i£J|£J&, dfcW-ffl 5/*r*, ^ 

B-l 160^ 60 frfy&$Litn*jkX, ^a^j&^rti, *t 

««B-10^^>fc^p^^|lt 160X: 10 ^#j£i&|L ^-^c. 

^-hit^^il^^-M^^^T^-tH, A%tfjft.t^^ 1,3,2-^- 
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% W 45 .&33/443E 



jM&^fcMfcJf M &J LiNio 33Mn 0 .3 3 0 2 ( 90 ), J$fr#] $ 

«-t^i L «J&, ft % Si-fa. 

##jfc*^4M*Jf J8*&*fJM^ifc;e* (&teifc ( 002) ^ffiJfB]^ 
0. 3355nm, 90 **^) PVdF ( 10 **^) ^ 

0. 75Pa • s &j$L$L~Z>m (DEC) »^J&#***|, « 1. 5 
#ft/dm 3 #&#Jtf LiPF«#iMr, &lf 1, 3, 2-— *.&wM»-2, 2-—*. 

T JUM*. If Jt J^M Jil£ JE*U» £ l«J , % 
If*, WQJk4k1k¥iM t lL$k>&. *t^#^^, *>&4#.*.^>&ftJL^r 

4S^tJ&##, #)&^*;# 2500mAh ( 1C) tt£*£«&>4frfe&. 
C ^afc-fcl C-23 

lfc-T4Mrfelfifc, 1.5#*/dm 8 ^LiPF«#*Jt, #4MfUb 1: 

1: 8 ^ PC + EC + DEC 1, 3, 2-^#wM^-2, 2-— fl 

4t# (5fft) **#*iblf*.ia*K JSI**IC-1 !*J##J#T%&. 

JfrT##%lf)*., 4tJ9« 1.5#*/ctfttLiPlVfftMr, «4M**fc3: 
1: 6 PC + EC + DEC #^^J, SMMT 1. 3, 2-^JUfett£,<&*-2, 2-~fL 
4t$h (5 «#) **#*fclfifcia*|\ J|3l5*«IC-l fl#*i#7fe$fc. 
C^^iC-43 

)&7^;&%lf>&, ftJ8i2l 1. 5#fc/dm 3 # LiPF 6 41^Mt £(4Mft)fc4: 
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02143605. 3 



U m 4? H34/44K 



1: 5 PC+ EC+ DEC #**J, SMMf 1. 3, 2-^& is? &<i^-2, 2-~& 
( 5 ****.»b«f j*.a^h, 5 ^*M*J C-l i^##]#7 

l*-T##«fe*f)&, lt^iai.5#*/dm s ^LiPF.^*-Jf, 5: 
1: 4 «& PC + EC + DEC ft&M , S£*f # 1, 3, 2-~^£ is? £.<&*-2, 2-—H. 

C^^C-63 

J&T#;$%j&M., «JB>a 1. 5#fc/dm 3 # LiPF 6 #^jf, ##ofcHs6: 
1: 3 6$ PC + EC + DEC »JSW 1, 3, 2-~%£u* MM"fr-2, 2-~& 

( 5 *&##-%Afifci2l*K ^ C-l J5j##]#7 feJfc. 

C^MN C-73 

Bfc*7##fc^>&, 1.5##/dm 3 # LiPF.#*.*. «UM*>b 7: 

1: 2 6$ PC + EC + DEC ft&M , **MT 1, 3, 2-~ *.# E? &&>*-2, 2-— & 

C^^C-83 

l&7#;#%#M&, ^^2.0#^/dm 3 ^LiPF6#^Jt, «4Ms*fc2: 
1: 7 6$ PC + EC + DEC #^#J , ^tff # 1, 3, 2-—^^ is? ll*^-2, 2-— fl 

C C-93 

J&7#;$&#H&, 2: 1: 7 4Ms*fc<# PC+EC 0. 65 

Pa -s ^^^.^^gg>S.^#^J, « 1.5#*/dm 3 # LiPF.4HMr, ^ 
^ 1, 3, 2-^-^^^a^-2, 2-^-^m ( 5 
*h C-l ft##J>ft7fe&. 

C^^C-103 

fi£7#;#&#f>&, -fejfj 2: 1: 7 4M*>t# PC+EC ^#JL£:lt 0. 59 
Pa -s #**~V»*fc^4fr#jMJ, VX 1.5#*/dm 3 #& LiPF.#*Jf, ^ 
Jif# 1, 3, 2-— *.**&**-2, 2--=-4Mfc# ( 5 M# ) **#*fclf 
*K -^^^ C-l |SJ#^J#T%^. 
C C-l 3 
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U m # H35/44K 



l&T4fc#fcJ*M*t, fcmfX 1.5#fc/dm 3 ^ LiPF 6 ^^, « 4: 1: 5 
^>t# PC + EC + DEC #S8MW, 1, 3, 2-^-%&U3 %&yfr-2 t 2-^- 

4Mfc4fc Vk *K % C-l 1^ ##] # 7 4 

C*j\»&#J C-23 

fi£T#^&$->&, >fJt^^ 1.0#ft/dm 3 # LiPF 6 #^, « 1: 1 #- 
&tbtfj PC+ EC #^J, 1, 3,2-~fr&v9&&&-2, 2--=-H.4fc4fr ( 5 

i§£*M«| C-l I§J##»J#T%^. 

C^-M^iC-33 

!&7#;$&#f>&, £J8tfl 1.5#&/dm 3 # LiPF fl ^*jf, «t 1: 1 fa 
feit&j PC+ EC 1, 3, 2-:=.fL*B?M»-2, 2-^«(5 

t*^) tt#*.<felftt.)Sl*K -^^^J C-l N#|>J#Tt^ 
C*tm#'] C-4D 

l&7^;$*lL#f>&, 4£/fl>* 1.5 #£/dm 3 # LiFFe^SMt. « 3: 7 
3*nt# EC+DEC#^J6Mi^fc/&W)**h C-l J5J#^J#T4 

xt_hsg.^^i C-l ~ C-9 jfr*tJ&#| C-l ~ C-4 >£. 25t: 

T3i#T^4#fjh%,>S.4.2V, ^t4^jL%>ffi.3.0V^^it4^ 1 J^. ^?^L# 
SF^&ifcfcafc^sfr 1C 100 3 4Lt- 
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4L3 







1 f\f\ 4fh ¥T fZ- Alt tit 


1U V /ZD ^ 


op /n cp s^-g 








:If 'EMf ^ WW 








gt^fcw Ol 


86. 1 


no i 


4o 




n 


^^fcW C-2 


87. 3 


y#. z 




C7 


o 


^2fc#J C-3 


85. 8 


no n 

98. 0 


on 
o9 


AC 
OD 




^^fe-^y C-4 


85. 5 


n*7 a 

97. b 


OO 


bo 


w 


C-5 


or /■» 

85. 6 


97. 6 


oo 

OO 








84. 7 


95. 4 


on 
29 


rrn 


{J 


^Mil C-7 


84. 6 


94. 5 


oo 


cc 
00 


r\ 
\J 


^^fe^J C-8 


86. 8 


93. 5 


31 


76 




^^.^•J C-9 


86. 0 


97. 1 


53 


oo 

88 




l^-fri C-10 


86.5 


97.4 


40 


90 


O 


xtH#'] C-l 










O 


*tM C-2 


83.0 


83.0 


12 


29 


O 


C-3 


75.4 


21.0 


14 


49 


o 


xtm.w C-4 


86.0 


97.5 


21 


60 


o 













£ *h - lox: T 1C ik^^M 25*c T 1C it^,^*^ *t 

;M?, 2C 0. 5C ^jit&^rfrt:^^ ^^ffl 6. 

C-l ~ C-10 #^L^%^^, lOO^^^te. ##] 
£.£##1 C-l C-2 ^- 10iCT^it%#'l-4^ll. HSa^jR 

^■1 C-l tfj^tibflL^fa, ^Ifc&k. *kJ&W C-2~ C-3 

C-2-C-3 4HMR-f-A£. 
T^**^^lf. #iA^^f-^m^JC-2~C-3^^^^^^i^, **L 
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02143605. 3 



T& m # 



C D-13 ESCA ^Hfr 

B-l t^&j% l &&ffi$£3Llfc ( 1 #^^^J& ) 

^ 500 <kffi^^£tf fcfaft&MJfcJfL&i&fy, m ESCA ( Electron 
Spectroscopy for Chemical Analysis: %^^;fc4fc^^#>&- ) £r;$^- 
m%L7 S ^ 2p £§F^£fc*fr. 4£>$t#^1t: ^#:^|#^r^^ 
«AXIS-HSX° (Mg-Ka^X 12KV-20mA - £r&i& 

300ms/#, 0. leV # • afi±j&*: 40eV. SMt^Jijt-f »S 7 8. 
# ^f*fe «f /L* IS) 

-2,2-— JMMfr, 4-^^.-1,3,2-^^^^^-2,2-^^, 
-1, 3, 2-^^^c?iL*^-2, 2-~^t%ifc 4-p^S-1, 3, 2-— 

^-2,2-^^#. m^^if^mf^-, ®L%h%&, 

PM3^ifcTM0PAC ver7.00^^^iL #^^-f-J.4^t- 



$l4 





LUMO 


HOMO 


1, 3, 2-^* J ^E9fe'*«^-2, 2-^-^« 


+0. 006 


-11.609 


4-^-1, 3, 2-— H£t=?ft*^-2, 2-— 


+ 0. 058 


-11. 708 


4-2..&-1, 3, 2-^*.#wiL*^-2, 2-— #Ufc# 


+ 0. 063 


-11. 646 


4-^^-1, 3, 2-— 4^E?&*»d-2, 2-— ipUfc4& 


+ 0. 066 


-11. 518 



##-£*L^^^-^^ LiCo0 2 (90 J:*#), M ft #J$LMA 6 

) frft&QM m tfl PVdF: Kynar761A ( 4 ^ ) ^ft%SL)&.& 
ft), VX (NMP) ft&ftmg-frfc, #]/kj&>&. 

>&%Ufc&^% 24mg/cm 2 , 4M; 20 % . 

Wfc>\k$kmm ( 90 ) M # PVdF: 

Kynar761A ( 10 £ N-^^-2-^^^ t^ft, 
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02143605. 3 



1ft «M 1? H38/44JR 



4Ufrj£&¥:£* 12 ^Jt/cm 2 , ^1*^-27%. 

%J§f&>X^i&ifc£igt (30^*^) ***&ML^Z*m (70^*4^) 
^^J, #&tfL£ 1. 5#&/cm 3 # LiPF 6 #iL#&#]/kfcj6f>&. 

;S^|i^^: Kynar761A 

3fc*M*Jfc |L£*iM PE ) H6022 

2 **% Kynar761A/NMP+ 1 **%L-77 ( 9 * Unicar #. 

C E-23 

Jfr7 **« E-l t^fcJ&f&fth # LiFF. 1. 3 ifrfc/dm 3 

C ^;&#«J E-33 

fifc-J E-l t*J^%^Bt,#LiPF 6 ^«^ 1. 75^£/dm 3 

E-l mftffittl &&M®fa&&f-%4&%.7&. 

C ^;&#| E-43 

J&7 E-l t£4h«4fift.Vj-. # LiPFeifcjfcJUtifr 2. 0#fc/dm 3 

C E-5D 

1^7 E-l ^M&%>f%-M, # LiPF.ijMt3t* 2. 5 #&/dm 3 

*4fc^**« E-l H#HW#T**fiH-frfclMWR**». 
C^M^!lE-n 

IfrT&fcfJE-l # LiPF. i*.iLJt* 1.0##/dm 3 
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02143605. 3 



U m V M39/44K 



txtmW E-2 3 

l£7 E-l *&SLfa&>\k®Jfcm t %^r&% 17 cm 2 , fctSLft 

4Mfr#*^*aUtr 8. 5 *&/cm 2 ^*h £-4fcJ§ E-l |SI#^J#T>gr4 

C^-J»« E-33 

Ifr7*m*l E-2 t#]^%#>&Bt, # LiPF.AiMbt* 1. 0 ##/cm 3 
^M^j&#J E-2 l^#*J#T>^^SI#-%M#:^^ 
C^^JE-63 

Bft-T E-l t#jE*^te4frJ****at * 28 « £/cm 2 , £ «L5^ 

*fc4(rtf*^*jSt# 14 *j*./crf4L*K E-l m^-Mftl 

t*tmW E-43 

J&7 E-6 t#J^fc#3&&t, # LiPFe iLSMLJt* 1. 0 #*/dm 3 
C^JR-W E-5J 

I&7 E-6 t#-t#ULI*^i8fc;fc 34%4L*K *#,J? E-6 ft 

ItfMMH E-6 3 

J*- 7 E-6 t^jE^aULfifc^iSUfr 34%, ^JL# LiPF 6 &aML£j$r 
1.0#fc/dm 3 4^K £&i§£:ft<tt E-6 ft##]^7>g-Jb«#^j§fJf^ 

lfr7£*fe<W E-l t#j£#ULl*^isMr 10%^h, ^^^^ e-1 m 
CsfrJM E-73 

IfrT E-7 **j***fiijUj\ # LiPF. 1. 0 #fc/dm 3 

C^ife^JE-83 

1&7 E-l t#-£*UL**iSt# 15%4L*K E-l ft 
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U m 45 3140/4451 



I&7 E-8 t # LiPFe^L^^ 1. 0 #&/dm 3 

«tT#**« E-l tiL#&at^&iMLl. 3#&/dm 3 # LiN (S0 2 C 2 F 5 ) 2 
C*tJ&#} E-9 3 

Ifr74t£&4l E-9 t 0-8 #£/dm 3 LiN(S0 2 C 2 F 5 ) 2 

0. 2 #fc/dm 3 LiPF 6 #3&^&^h ^#'J E-9 

c e-io: 

HfrT£^fe#J E-l ttiJhfelf&ti-. 4fcJBi»4M*lb9: 1 6^S£i8i^ 
gt (PC) jMUt3E.2,#. (EC) tfji&&7&fflft%&ffl, « 1.5 >^^/din 3 >b 
«tt LiFMMraMf. l,3,2-^H.*«?*.**-2 f 2-^|i ( ifc# (5 

**^) «&*#.*if«.4L^, *4fc^*ifc-« E-i mtf-ftwr Mt&nmfr 

C ^^<JE-113 

J£T£^&#) E-l t^^fclWtf. *M £t4M*>fc 9: 1 # PC EC 
tta^aMW***!, « 2.0 #fc/dm 3 )fc#j# LiPF 6 ##SMl> *lfT 
1, 3, 2-~fl*w*,*fr-2, 2-^%4t%i ( 5 ) ^#*%*f>ML*h 

C^fe^J E-123 

IkS E-l t#J^J$f>&Bt> #>fMs& 9: 1 # PC 3* EC 

#3&^aM>J##aM>l, VJs 2.5 ##/dm 3 *b#I# LiPF 6 #^^, i§^7 
1, 3, 2-sl%^MM^~2, 2-^ft/ffc4fr ( 5 ) tt**%*iML*h 
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02143605. 3 



n m j£4 1/443* 



fcr&^&w E-io tfJ-frfcAf # Lim*aMt*j& i. o 

C^te-M E-ll} 

l*-7#*t»M E-10 + + 34%tfl*h 

E-10 R#«^TJt*««*ifcif>t*E**,. 
C*j-JR-«E-12J 

1*-74*&**!| E-10 t#-fc*ULfl^;t;$ 34%«>K .£tei?&Jfe*a 
E-10 ft#*J#7>£M^fc/$f,t^%*k. 
C*h>&#i E-13 3 

I^T#^^J E-ll t#i£#ULfifc4&£j& 34%i5**K 

EHL1 R#*j#7Jt4£B***MHfcfc*.. 
Cxj-Jfc-fcl E-143 

^T#^^«l E-12 + #iE#UL|*^jt# 34%>**K ^#.J? ^ife^ 
E-12 H#tf#7JtMB|***f4MM&*.. 

^J^^&#d;fc^>8#) 23 T># 0. 5C 

7 &fc£f jtife>& 4. 2V, £^;t&^teT;&fc#fjh%,& J. 3. OV 
3£r, *Nfr 7 rfrJOLtJt#7£ lC^.%2fcT3t,%lfjhifc^ 
4.2V, ^%^fjh^>ffi.3.0V^^.^:^^^, *f*fr74ft*MH*. J>fc*f\ £23 
n « 1C ;t%SfcT*.*.£ 4. 2V £f jhfciSUg:, £^»£T4fc4Lifcfe j££f 
jt&>&3. OV, 7 

»S 9 E-l ~ E-5 &2L&JtiLW E-l ^-^#^c%il^T^^t 
;fcfc&.*iXx)-jK*l E-l t 0.2Ci£*t!, ( 100%), «f 

%L& m VL JL Jp 4fcj@(L 

Rt@ 10 E-3, E-5 E-l i£ 
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& W 4$ M42/4451 



ffj-g 11 4L***« E-l ~ E-5 E-l £^#&&T# 1C 

iifc^*)*^ 25X:T \C$L%>%-t%&$L ( 100%), ^W^tb^ 
^. ifrJLIt® 12^ OX: #p 25TCT^^ll E-l ^^-M E-l ^itfcifc^. 

It© 13 E-3, E-5 E-l t 1C ^ 1M 

&$-AT, ^*^#^i£J>»] 80%##3£*L& 200 il*, ^4L^BJfc^&*.it. 
^ 1. 75M 2. 5M Bt, &)$L^fcA$i& M- 600 400 

51—,*,, ^iA^^^-r^^L^^t^^Ll^^^^^^^^, %#L 

ftB9 H^^JR-W E-2, E-3 Wifcfc#i£. &?&A*P$J&£] 1. 5M, 

W 15 Jt^fciM^I&ttM^ifc^fl*, J^«T«*Jt*» 

i*-/SUl^r3«:^ ( 16). 

ft 8 17^i^^4#^^*^i^^Llt^T 1M&>&A( xfrJ8lWE-6) 
^ 1.5ll£aML (^-/R-W E-5) ft® 18 A OX:fr 25V T 1C 

Wit***. S*5t-lt4*rJt**-i:«&*^TT^L*^4fe*«Bi-, 

at^f JLSI ttJL ME # Bt ** W*L4fc iSt*$t It. 

ft© 19 E-7, E-8 #**tJ&#J E-7. E-8 t 

* & *&me*«^*4Hmul, &&&&&& 
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U W # H43/44M 



Mm 20 E-9 frtirJ&W E-9 ^^L%it#-#^„ @ t4LlH, 

WW LiPFe^Mfcift, LiN (S0 2 C 2 F s ) 2 #JMW#*, &%&%>m%L$-*L 

»® 21 E-10- E-12. *m#J E-10 

*L ft& 22 $L-fc&mW E-ll -E-14 ^*,it^#^„ ^p^%^^ 

^Ji^r^> 4*«*jfc« z?fo£.&m mi ** A4tiHfc*ifc&i**fefe 
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02143605.3 % BJ 45 3*44/44^ 
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i# m =& ffl m 



1 



4b 'vx 
4aH; 

4b^ 













































J- 















:::::::::: ^ 



4b -vr 
4a^; 
4b^ 



± 



7. I U 



,V C \ , \ 3 



5 



3=2 



v v g S 5 g g 5 5 P 
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02143605.3 « ^ » | M2/18M 




100 90 80 70 60 50 40 




50 1 ~* — . , 

6 1 2 3 4 

CMC^ Jrth^tl 
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in m m m au/iss 



80% 
70% 
60% 
50% 
40% 
30% 
£ 20% 
I 10% 
0% 



JO 



0% 



i^il#-#'fci(2C/0.5C) 



^a#'tt(-10°C/25°C) 



20% 40% 60% 

DEC&#!l 



80% 



100% 
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% m is m m me/isM 



100 


0.2C • 






95 


1.0C *~ 




90 








85 
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80 




X 


75 
70 
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60 


m 

2.0C 


*£&$E-4 
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0.5 t 1.5 2 2.5 

^L^/mol 
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02143605.3 $ Bj # |5ft ffl 317/1831 
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02143605.3 19 4$ tt B ^9/18^ 
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tt W & ffi ® SH0/18M 



aa 13 




50 » sa 1 i ; 1 

0 100 200 300 400 500 €00 
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n m v m m mn/isw 



mi4 




20 40 60 80 100 
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02143605.3 % BJ ^5 Pft S 3112/1831 
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tt m & m m mz/isn 
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m m 45 m m mimm 



4.2 




0 20 40 60 80 100 



02143605.3 % BJ & fR g j||16/18jR 
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m 4* ffl m si i6/i8 w 




02143605. 3 



n m v m m mn/isjz 
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90.0X 
if 80.0X 
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^^^^ 

»v ^^^^ 
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% m 4? m m mis/isw 



a 2i 





120.0% 




100.0% 




80.0% 






& 


60.0% 




40-0% 




20.0% 




0.0% 



ST 



0.2C 
0.50 
1.0C 
2.0C 



0.5 1 1.5 2 2.5 

IkJML/mol dnT 3 



S22 





120.0% 
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40.0% 




20.0X 
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&>&/^./mol dm -3 
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